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IN THE CTTiATMS ' 

Please substitute the following claims for the same-numbered claims in the application: 

1 • (Currently Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers to have a target spacer width adjacent said gate stack, wherein hv 
forming said rate stack from said laminated *W„™ wjjh. -ti d at least 
layer, as opposed to without said at Igagt one agjficjgl layer . ^ jght nf.iH ^ ^ 
is increased so that said tartW sp a^r „ n ha 9nM „^. 

doping regions of said substrate not protected by said spacers with *<iep** an 
impurity, to form source and drain regions adjacent said gate stack, wherein said spacers 
with^aid target spacer width separate said source and drain ^ ^ ^ 

So as to avoid lateral encroachment ofsajd in^rW Int. , ^ below sgid gate 

^ nnt r nlP 1n m uX s« d dopant arte a ate^ u f^j 
subotmto below said gum conduc t s* ; and 

removing said spacers and said sacrificial layer. 

2- (Previously Presented) The method in claim 1, wherein said forming of said 
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spacers adjaeen, said ^ ^ ^ fomjng ^ ^ ^ ^ 

eonduator and said a, leas, one sacrifice oxide hyer above said gate conductor. 

3. (Canceled). 

4. (Currently Amended) The method in claim [[3 ]J 1, when.m le«^of^^ 
3***s arid forming of said ^ cc^ forTmn g said ^ „ g 

said source and drain regions iurther from said ^ COnductor ^ to ^ 

and drain regions formed with spacers formed only to said height of said gate conductor. 

5. (Previously Presented) The method in claim 1, wherein said sacrificial layer 
above said gate conductor is formed in a process comprising: 

fonning a sacrificial oxide layer above said gate conductor, and 

forming additional sacrificial layers above said oxide layer. 

6- (Original) The method in claim 5, wherein said sacrificial oxide layer protects 
said gale conductor. 

7. (Previously Presented) The method in olai m 1, ^ei, aaid laminated stactoe 
include* a gate dialectic layer below said gate conductor ,ayer and a silicon !ayer below 
said gate dielectric layer, 

wherein said method further comprise, doping said source and drain regions and 
10/604,912 
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said gate conductor together in a self-aligned implantation after said patterning process, 
wherein the combined height of said gate conductor and said sacrificial layer 

prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant a*-said 

impurity through said gate conductor and said gate dielectric layer to said silicon layer. 

8. (Previously Presented) The method in claim 1, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

9- (Currently Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising: 

10/604,912 , 
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foiming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor, 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers to have a target spacer width adjacent said gate stack wherein hv 
said gate stack from said laminated strugUng, with said at [east oflg sagjficja] 
layer, as opposed to within said at least one sacrifi™. to ahe ; ghf ^ ^ 
js increased so that said tatyet snsrrr widih ^ h» ..t„w,. 

epitaxially growing mised souree and drain regions on said substrate adjacent said 
spacers; 

after said epitaxially growing of said raised source and drain regions, implanting 
i^es an impurity into said raised source and drain regions and into said substrate 
below said raised source and drain regions, 

wherein implanting said impu*^ hm^nritv after said epitaxially growing of said 
raised source and drain regions avoids subjecting said imp**** h^ to me mermaI 
budget of said epitaxially growing process and wherein said spacers with sai d target 

SeParate ~ - - ^» ! I I ms fimn said gate stack so as tn 

a void lateral encroachment of said ^nuty m a channp , ^ ^ ^ ^ ^ 

eoniml- « n oi uua t Ji ir.H on of ca i d kipuii u c ^ aid^oed^; and 
removing said spacers and said sacrificial layer. 



10. (Canceled). 
10/604,912 
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1 1- (Currently Amended) The method in claim [[10]] 9, wherein forming of paid 
tege^e» said fonnirmof said spacers c^-— formiT1g ^ M ^ 

t arget spacer width sons to positions said raised source and drain regions further from 
said gate conductor when compared to raised source and drain regions formed with 
spacers formed only to said height of said gate conductor. 

12. (Original) The method in claim 9, wherein said sacrificial layer above said gate 

conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer, 
wherein said sacrificial oxide layer protects said gate conductor. 

13. (Previously Presented) The method in claim 9, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant a* said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer. 
10/604,912 £ 
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14. (Previously Presented) The method in claim 9, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a fit* doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

15. (Currently Amended) The method in claim 9, wherein by implanting said 
****** impurity after said epitaxially growing process, said ^^es impurity avoids 
being feei^ffused as a result of said thermal budget of said epitaxially growing 
process. 



16. (Currently Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising: 
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forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor, 

patterning said laminated structure into at least one gate stock extending from said 
substrate; 

forming spacers to have a target spacer width adjacent said gate stac kwhexem bv 
forming said pta stack from said laminated struck wjth sajd t least one 
l ayer, as opposed to without said at least one sacrifi^. tayg , ^ ^ ptr f „ , 
isj ncreased so that said tar^ t ^cer width c* n fag gshjevej; 

epitaxiaUy growing raised source and drain regions on said substrate adjacent said 
spacers, wherein said process of epitaxiaUy growing said raised source and drain regions 
is performed in the absence of doping impurities; 

after said epitaxiaUy growing of said raised source and drain regions, implanting 
mJm&m into said raised source and drain regions and into said substrate 
below said raised source and drain regions, 

wherein implanting said i B ^ QS impurity after said epitaxiaUy growing of said 
raised source and drain regions avoids subjecting said impa^ jm^ to me meimal 
budget of said epitaxiaUy growing process and wherein saidseaoers^ said target 
spacer width separate said raised gouge and drein regjpng frog sajd stack m » a 
avoid lateral enrichment of .said unpurity into > chann.. ^ below sajd gate m 1 

^e W^m o u nt o f difi Uuo , of nfrt im pxult lu into id . g Qto 0 0llduct 0ii . ^ 

removing said spacers and said sacrificial layer. 
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17. (Previously Presented) The method in claim 16, wherein said forming of said 
spacers adjacent said gate stack comprises forming said spacers adjacent said gate 
conductor and said at least one sacrificial oxide layer above said gate conductor. 

18. (Canceled). 

19. (Currently Amended) The method in claim [[1 8J] 16, wherein forming of fl aid 

fcgges^aeefs sajd forming of said spacer* comEriscs forming c pn ^ -, jri 

target spacer width so ..to positions said source and drain regions further from said gate 
conductor when compared to source and drain regions formed with spacers formed only 
to said height of said gate conductor. 

20, (Original) The method in claim 16, wherein said sacrificial layer above said gate 
conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 

forming additional sacrificial layers above said oxide layer. 

2 1 . (Original) The method in claim 20, wherein said sacrificial oxide layer protects 
said gate conductor. 

22. (Currently Amended) The method in claim 16, vvherdn said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 

10/604,912 o 
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said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant « said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer. 

23. (Previously Presented) The method in claim 16, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

10/604,912 10 
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24. (Currently Amended) A method of producing an integrated circuit transistor 
comprising: 

forming a laminated stack deposition, 

wherein said laminated stack deposition is formed in a process comprising: 
forming a silicon layer over a substrate layer, 
forming a gate oxide on said silicon layer; 

forming a gate conductor on said gate oxide; and 
forming of least one sacrificial material above said gate conductor, 
patterning said gate oxide, gate conductor, and said sacrificial material into at 
least one gate stack; 

forming temporary spacers to have a target spacer width adjacent said gate stack, 
wherein by forming said ga te stack from s a iH laminatgd s truct,™ ™th «^ « „ nr 
sacrificial laver. as nppn ^ to without said at Isast nn» sacrificial lave r. a height nf 
gate stack is increased so that said tamet T ^ ™ 4th can he at .. hi ^ A . 

epitaxially growing raised source and drain regions above said substrate layer 
adjacent said temporary spacers, such that said temporary spacers separate said raised 
source and drain regions from said gate stac k, wherein saiH pTOC&ss of ar i1 -, flvia „ Y 
growing said raised source and drain rmons jg nrrfn^ ^ , he ahsenft<> ^f^ing 
impurities: 

simultaneously implanting imp***** anjmpurity into said raised source and drain 
regions and into said substrate below said raised source and drain regions, 

wherein implanting said imparities impurity after said epitaxially growing 
10/604,912 n 
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of said raised source and drain regions avoids subjecting said impurities impurity to the 
thermal budget of said epitaxially growing process and wherein said temporary spagetg 
i*ith S aid target spacer width separate said raised source and drain regions from said gate 
Stack so as to avoid lateral encroachment of i^ .^ mtn fl r , hann . T below 
said gate stack ron trolo an am uun t of difjQU u n u f ^ i mp m it i ,.,, h lLu feal 0 
conductoF ; 

growing an additional dielectric layer on said raised source and drain regions; 
removing said temporary spacers without removing all of said sacrificial material; 
performing a halo implant in said raised source and drain regions and in exposed 
regions of said silicon layer; 

forming a pennanent spacer adjacent said gate stack, wherein said permanent 
spacer is thinner than said temporary spacer, 

performing a source and drain extensions implant in said raised source and drain 
regions and exposed regions of said silicon; 

foirning a final spacer filling said exposed regions of said silicon between said 
permanent spacer and said raised source and drain regions; 

implanting additional impurities into said raised source and drain regions and 
exposed regions of said silicon; 

annealing to activate all impurities; 

etching back said additional dielectric layer on said raised source and drain 
regions; and 

sahciding both said gate conductor and said raised source and drain regions. 
10/604,912 12 
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25. (Canceled). 

26. (Ori^al) The method i tt d^^ 

reduces the height of said gate conductor relative to the gate height associated with the 
spacing of the source and drain regions created by said spacers. 

27. (Original) The method in claim 24, wherein said forming of said sacrificial 
material above said gate conductor further comprises forming a sacrificial oxide layer 
above said gate conductor, forming a sacrificial nitride layer above said oxide layer and 
forming a sacrificial hard insulator material above said nitride layer. 

28. (Previously Presented) The method in claim 24, wherein said sacrificial oxide 
layer protects said gate conductor. 
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